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$A$ $n$ , $A$ $f(\lambda)$ . $f(\lambda)$
. $f(\lambda)=0$ $\alpha_{j}(j=1,2,$
$\ldots,$
$l$ $l\leq n)$ , $\alpha_{j}$
$\{\begin{array}{l}P_{1}+P_{2}+\cdots+P_{l}=E\alpha_{1}P_{1}+\alpha_{2}P_{2}+\cdots+\alpha\iota P_{l}=A\end{array}$ (1)
$n$ . , $E$ $n$ . $P_{j}$ ,
$(\lambda E-A)^{-1}$
$\alpha_{j}$ .
$P_{j}= \frac{1}{2\pi i}\oint_{\alpha_{j}}(\lambda E-A)^{-1}d\lambda$ (2)
$(\lambda E-A)^{-1}$ . (1) $A$ .





. (3) $x=A,$ $y=\lambda E$
$f(A)-f(\lambda E)=q(A, \lambda E)(A-\lambda E)$ (4)
. $f(A)=0,$ $f(\lambda E)=f(\lambda)E$
$f(\lambda)E=q(A, \lambda E)(\lambda E-A)$ (5)
. (5) $(\lambda E-A)^{-1}$
$f(\lambda)(\lambda E-A)^{-1}=q(A, \lambda E)$ (6)
, , (6) $f(\lambda)$
$( \lambda E-A)^{-1}=\frac{1}{f(\lambda)}q(A, \lambda E)$ (7)
, (2) (7)
$P_{j}= \frac{1}{2\pi i}\oint_{\alpha_{j}}\frac{1}{f(\lambda)}q(A, \lambda E)d\lambda$ (8)
([1, 4]).
222 $q(A, \lambda E)$
$f(\lambda)$
$f(\lambda)=\lambda^{l}+a_{l-1}\lambda^{l-1}+\cdots+a_{1}\lambda+a_{0}$ (9)
$l$ , $q(x, y)$







. (10) $x=A,$ $y=\lambda E$ , $q(A,$ $\lambda E)$
$q(A, \lambda E)$ $=$ $E\lambda^{t-1}+(A+a_{l-1}E)\lambda^{l-2}+(A^{2}+a_{l-1}A+a_{l-2}E)\lambda^{l-3}$
$+\cdots+(A^{l-2}+a_{1-1}A^{l-3}+\cdots+a_{2}E)\lambda+(A^{l-1}+a_{l-1}A^{l-2}+\cdots+a_{2}A+a_{1}E)(11)$
50
. , (11) $\lambda$
$q(A, \lambda E)$ $=$ $E\lambda^{l-1}+(A+a_{l-1}E)\lambda^{l-2}+((A+a_{l-1}E)A+a_{l-2}E)\lambda^{l-3}$
$+\cdots+(\cdots(((A+a_{l-1}E)A+a_{l-2}E)A+al-3E)A+\cdots+a_{2}E)\lambda$
$+((\cdots(((A+a_{l-1}E)A+a_{l-2}E)A+a_{l-3}E)A+\cdots+a_{2}E)A+a1E)$ (12)
, $k$ $k+1$ . ,
([2, 6]).
223
$f(\lambda)$ , $f(\lambda)$ $f’(\lambda)$
$a(\lambda)f(\lambda)+b(\lambda)f’(\lambda)=1$ (13)
$a(\lambda),$ $b(\lambda)$ . , (8)
$P_{j}$ $=$ $\frac{1}{2\tau_{I}i}\oint_{\alpha_{j}}\frac{a(\lambda)f(\lambda)+b(\lambda)f’(\lambda)}{f(\lambda)}q(A, \lambda E)d\lambda$
$=$ $\frac{1}{2\pi i}\oint_{\alpha_{j}}(a(\lambda)q(A, \lambda E)+\frac{f’(\lambda)}{f(\lambda)}b(\lambda)q(A, \lambda E))d\lambda$ (14)
.
, (14) . $\lambda=\alpha j$ , $\lambda=\alpha j$





(cf. [3, 7]). , $\alpha j$ (17)
, $\alpha j$ $\lambda$ . $f(\alpha j)=0$ ,
(17) $\alpha j$ $\lambda$ $f(\lambda)$ , $P(A, \lambda)$
$P(A, \lambda)=b(\lambda)q(A, \lambda E)$ mod $f(\lambda)$ (18)
. $l$ $f(\lambda)$ $b(\lambda)$ $q(A, \lambda E)$ $l-1$ $b(\lambda)q(A, \lambda E)$





. :. : (Mat, Poly). :Mat $arrow$ , Poly $arrow$. :[$b(\lambda)$ , $[\lambda^{1-1}$ . . . $\lambda$ ]]
$P(A, \lambda)$ ,
$P(A, \lambda)=\frac{1}{b(\lambda)\text{ }\#_{\backslash }\text{ }}$( ( $\lambda^{l-1}$ ) $\lambda\iota$ -1 $+\cdot\cdot\cdot+$ ( $\lambda$ ) $\lambda+$ ( )) (19)
. , (19) $\lambda$ $\alpha j$ ,
$\alpha_{j}$ $P_{j}$ exact .
32





$q(A, \lambda E)=(\begin{array}{lll}l 0 00 1 00 0 1\end{array})\lambda^{2}+(\begin{array}{lll}-6 5 -4-3 1 3-l -2 1\end{array})\lambda+(\begin{array}{lll}15 -7 276 -16 249 -13 3\end{array})$ (23)
, $P(A, \lambda)1$
$P(A, \lambda)$
$=$ $\frac{1}{60134}((\begin{array}{lll}1424 -1509 l250909 -731 -849317 572 -693\end{array}) \lambda^{2}+(\begin{array}{lll}-5267 31l1 -8973-2412 5512 -6678-2925 3543 -245\end{array}) \lambda+(\begin{array}{lll}23556 -2074 59821608 l6370 44521950 -2362 20208\end{array}))$
(24)
. (24) $\lambda=\alpha_{1},$ $\alpha_{2},$ $\alpha_{3}$ $P_{1}$ , $P_{2},$ $P_{3}$ ,
.
33
32 . spect( ) .
52










[17] spect $(A,F)$ ;
$[60134,$ $[[1424-15091250]$
$[909 -731-849]$
$[$ 317 572 $-693$ $]$ $[ -52673111-8973]$
$[-24125512-6678]$
$[ -29253543-245 ]$ [ 23556-20745982 ]
[ 1608 16370 4452 1
[ 1950-2362 20208 ] $]]$
[18]





1. $f(\lambda)$ . ,
.
2. $b(\lambda)$ .
3. $q(A, \lambda E)$ .
4. $P(A, \lambda)=b(\lambda)q(A, \lambda E)$ mod $f(\lambda)$ , $P(A, \lambda)$ .
, $q(A, \lambda E)$ $\lambda$ $b(\lambda)$
$\lambda^{k+1}b(\lambda)$ mod $f(\lambda)=\lambda(\lambda^{k}b(\lambda)$ mod $f(\lambda))$ mod $f(\lambda)$ (25)
, $k$ , $k+1$ .
, .. $f(\lambda)$ , .. $b(\lambda)$ , $b(\lambda)$ ,
( $b(\lambda)$ [ , ] ).
53
. $q(A, \lambda E)$ , (2.2.2 ).. $\lambda^{k}b(\lambda)$ mod $f(\lambda)$ , $q(A, \lambda E)$ ,
.
5
CPU , GC , .
5.1. Risa/Asir.
- OS $\ldots$ Windows XP
- CPU $\ldots$ Intel(R) Pentium(R) 4 $(2.52GHz)$
2OOGB
52. ,-512 $\sim$511 (3 ), -65536 $\sim$65535 (5 ), -8589934592 $\sim$8589934591
(10 ) 3. $n$ 10 ,. CPU , GC , Asir time$()$. Asir
54
53
1: ( :3 )
3 $n=53,5$ $n=43,10$ $n=42$
“ Too many heap sections” , .
54
, $n=40$ 10 , 5
34 . , 5
.
55
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